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ice began to loosen along the shore8 hilt8 remained solid in tlit 
channel. The steamer '' Algomah ' 7  a'rrived 011 t,he l'it,Ii aud 
reported the ice to be solid or dammecl from McCrnlpin's Point 
to the main-land. Tlie stemuers '' Cify of Clevela~nd and 
( 6  Flora 77 arrived at Pvlac?kinaw Island 011 the 31st ; nu this (late 
$lie north chmuel was clear of ice. The propel1e.r '' Atlantic,': 
the first boat of the season, p ~ w e d  through t,he sout,li passage 
on the 25th. On the SSth t,he strait$ were open t'o uavigntion, 

Little Bay de Noquet.-Esca,uaba, Michigan : the ba,y becanie 
clear of ice on blie 24th nuil tlie tug cb Shipma'n " arrived oii the 
2Bth. The first passenger steamer of the seasou arrived from 
Green Bsy on the 26th. 

,Ymint Clair river.-Port Hurou, Michigan : dnatiiig ice nu flie 
3d ancl 4th a,nd from the Gt8h t80 9th ; ice (hni on t.he 13t8h, t'lie 
ice meRsuring t,wentg.niue iuclies in  t,hickuess. The ice in 
Black river brnlre up ou the 8th. 

Detroit ri~er.-Det~roit,, Michiga~n : drift,-ic,e in river ou 1st. 
3~1, 3d, 5bh, 7bh, St8h, and from l l t ,h  t,o 1.7t,li. 

Lake S?~~el..l:or.-Ma,rqIiette, Michigaai, 19t'h : ice left the liar- 
bor (loring t8he moruiug of this date. 

.Entbnrras and W o v  rii?er8.-Erubarras, Wisconsiu : ice in 
the  Embarrav anti Wolf rivercl broke up ou t,he. llt,li. 

Red River of the Nortl~,.-~uIoorl~ead, Miune.sot,a : the ic.e broke 
up on the 9th, and on the lGtli, t,he r i w r  W:%S clear of ice. On 
the l!)th, the sbeamer Pluck " left for points tlown t.he river, 
being the first boa,t of the season. 

Saint Vincent, Minnesota: blie ice broke ul) 011 t,he 19bli. 
Ni~si88ipi .river.-La Crosse, Wisconsiu, 4bh : the ice broke 

up and formed a dam below t.he city! which broke during t,he 
morning of the 5th. The first :mer ( 6 '  Minneapolis ") of 
t h e  season arrived froui Swiut, Louis nn t he  Gth. 

Saint Paul, Minnesota, 6th : t h e  ic,e-dnm which forniecl below 
Wabasba street broke during the  aft'ernoon, t,he ice passing 
away without damage. The first shesuier ( W a r y  Nortou") from 
Saint Louis arrived ou the 20th. 

2l.iaaouri river.-Fort St,evensou, Dakota : on t8he !)t,li, the ice 
broke along the shores, but reniained firm in the chauuel. 
During the eveuing of the l o t h ,  the ice broke up, but betaine 
dsmmed ou the a,fteruoon of t h e  11th. During tlie l l f h  ant1 
12th the river rose rapidly, the. ice. cansing- conside.rable da.ui- 
age. The ice-dam broke during the evening of the  13th. The 
fist st8eamer (" Eclipse ") of the season depa8rtmecl on the 18th. 

Tobacco Ga,rden, Dakota,, 15th : navigat,ion resumed ; first 
departure ou this date. 

Bismarck, Dakota,, 10bli : t#he ic.e Broke at 3.30 1). ni. of t,his 
&te, and passed out witliont damage. 

Fort Bennett, Ihkota, 16t81i : the steamer " Eoseburg," tlie 
first boat of the seamsou, arrivetl a't' t,his cla'te. 

Fort Buford, Dakota' : ice llrolie, in the. r i w r  a t  t,liis plac,e on 
the 10th. 

Fort Sully, Dakot8a, : t8he first steamer of the sewon arrived 
from the lower Missouri ou the 16th. 

~~~oellaneo?is.-Poiiite de Lac, Province of Qwbec, l(it'h : 
the ice ou Lake Saint Petre is stsill solid. At Three rivers, 
Province of Quehec, the ice w;ts firm on t8he Xth,  ant1 a t  Batis- 
can, Proriuce of Q,uebec, the ice. broke up on tha,t date. 

Saint Johu7s, Newfon~idla~ucl, 28tfh : the Mississippi aad  
Domininn Couipantny7s steamer '' Out'ario " passed Cape Race nn 
the evening of the 37th, being the first, ocem steamer sighted 
this season, with the excepfion of boats calliug a't Saint John's. 

Bangor, Msiue : the ice in Keuauskeag springs passed out) 
during the night of the 9th. 

Wicklow, Dakota: ic,e 1 ~ g ; t u  t.o break up ou the 14th and 
disappea,red from t,he lake on the 17th. 

TEMPERATURE OF WATER. 
The t,emperatiwe of water as observed iu rivers and harlinrs 

at the Sigual Service, st,ations, wi t;h the iiverage depth at 
which the observa,tions were uia,de, aaid blie inea,n tempera't,nre 
of the air a t  the various stxtious, are, giveii iu the table below. 
Observations were iuterraptetl by ice at, the followiug stat>ious : 
Mackinaw City, Michigan, from lst, t80 17th, and from 31st to 

30th ; Milwankre, Wisconsiu, from 1st to 16th ; Buffalo, New 
Pork, froni 1st to 6th; Escannbo, Michigan, from 1st to 18th; 
Chicagn, Illinois, froin 1st to 8th; Clevelanil, Ohio, from 1st 
to H t h ;  Marquette, Michigan, frnni 1st to 18th; Detroit, Mich- 
igan, lst, 211, 1 3 1 1 ,  l4th, 15th; Dulnth, Minnesota, from 1st to 
7th. At Chicago, the tberuioiiieter was broken ou the 25th, 
a i i d  no o1)serv:itious were made after that date. 

The higlitlht observed temperatnres of water during April, 
1SX3, compared with those of April, 1883, show a decrease of 
froin lo to go a t  stations along t h e  Atlantic coast, between 
Eastport, Maine, niid Jacksniir-ille, Florida, with the exception 
of the latter statim, and Uliinc~~teague, Virginia, where they 
were lo liiglier than in Bpril, 1SSfz. A comparison of the low- 
est observed water temperattiires a t  stations along the Atlan- 
tic, cC)i\st  ti^ the same periods, slioms thatt, with the exception 
of 8n11tl~ Honk, New Jersey, and Portland, Maine, where they 
are a fraction of a degree higher, the temperatures art. from 
lo to 1 3 O . 5  lower than those of last year. 
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12.0 
13.0 
9.4 
11.9 
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10.1 
10.7 
18.0 
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'3.5 
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4 .  I 
11.4 
5.0 
20.5 
16.5 

n. I 

12.0 

Average 
depth, 

feet and 
inches. 
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42.6 
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46.2 
47.3 
40.3 
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-OI8~enLitions in<omplr tr .  See t e x t  

ATMOSPHERIC ELECTRICITY. 

AURORAS. 

Tlie miror;il display mliich occnrrwl during thc ereuiug of 
April 341, w w  geurrslly observed in  Caifada, New England, the  
[ewer lake reginii, and at a few of the most northerly stations 
i n  the Iniddle Atlantic states. At most of' the stations where 
this  display WRS observed, i t  was of ordinary brilliancy. At 
Eastport, Maine, it was visible from 7 1). ni. until tlie early 
morning of the 4th, and consisted o f 8  low arch extending from 
unrth-northwest to northeast. Several streamers of whitish 
2olor tingetl with crimsou appeared between the north and 
unrtheast. 

At Freehold, New Jerhey, this displ:tg ma8 ohserved a t  7.30 
p. m., in the form of 3 white glow, with several long narrow 
4tre:tniers. It faded away a t  8.30 and reappeared at 10 p. m. 
The ouly western stations reporting auroras ou the evening of 
h e  3d were Saint Vincent, Miuuesota, ancl Dayton, Washing- 
ton Territory. At the latter statiou, i t  was described as 
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resembling the morning twiliglit, and was observed between 
10.30 p. m. of the 3d and 2 a. 111. of the 4th. It was visible 
only in the northeast, the remainder of the sky beiiig obscured 
by clouds. A t  Saint Vincent, Minnesota, aiiroral beams were 
visible from 9.30 a. m. iiiitil the inorniiig of the 4th. 

The most brilliaut aiid wi(le1.v obherved displilg of tlie mouth 
was that which occurred tluriug the eveuiug of' the 24th. Owing 
to  the cloiicliuess wliic~h prevailed in the New Eiigland states it 
waA reported by but few stationR in that section. A t  Escauaba, 
Michigan, i t  first appe:trecl a t  9.30 11. m., as ail arch of' pale 
yellow light changing rapidly to a bright yellowisli green with 
beams exteucliiig toward the zenith. This cli 
aially noted for the soiitlierly latitudes iu which 
I t  was seen ;tt Nashville, Tennessee, a t  7.50 1). m., as an arc of' 
whitish light tinged with light blue which extending over 400 
of the northeru horizon and to an altitnuc1e of Yo. Severs1 
beanis were observed betweeu 8.15 aut1 S.35 1). ui. 

At Chapel Hill, Nortli Carolina, i t  was obherved as a fairit 
displaj from 8 to 9 1). m. 

At  Variety RIills, Virginia, the aiirora was brilliaut from 
8.20 to 9 p. IU., extellding from north-northeast to north-nnrtli- 
west, with streamers reuching an altitude of froin 1 8 O  to 20°. 
This display w a n  also seen at Wiisliington, Districst of Colum- 
bia,, from 7.45 to 9 p. m. The most westerly stations reporting 
this aurora were Forts hssinuiboiue ant1 Bentoti, Montana. 
At Fort Assinuiboiue, i t  was visible from 9.30 to 11 p. IU., with 
bright streamers reaching an altitnde of' 45'. A t  Fort Beuton, 
it was reported :is a. faint tlisplny from 8 to 11 1). m. 

Displays of less esterit and brilliancy were reported as fol- 
lows : 

1st.-At Kiantoue, New York, nud Bristol, New Hampshire. 
2d.-Newport , Veriiiou t. 
4th.-Saiut Vincent, Minnesota ; Wicklow, Dakota, and a t  

numerous stations in New Euglancl and Canatla. 
5th.-Esoauaba, Michigau ; Saiiit Vincent, Minnesota ; 

Mnnitowoc , Wisconsin . 
6th. --Duliith, Minuesotix ; Mnrfreesborongh, Tennessee. On 

this date the s. s. '' Circassiau," in N. 51° 301, W. 30° OO', saw 
northeru lights showiiig brightly. 

7th.-Franklin, Wisconsin j Es~auaha, Michigan ; Charlotte- 
town, Prince Edward Island. 

9th.-Kiautone, New York. 
lOth.-Siduey, Nova Scotia ; Fredericton, New Brunswick. 
15th.--Hochester, New York. 
l'ith.-Freciericton, New Brunswick. 
lStii.-Bordeutowu, New Jersey; Eastport, Maine; Fort 

Bent oil, Montan a. 
19th.-Escnnnbit aud East Tawas, Michigan; Cresco, Iowa. 
35th.-Freciericton, ?Jew Briinhmick ; Gardiner ni i i l  Dexter, 

Maine ; Woodstock, Vermont ; Frmhlin,  Peunsy1v:inia ; 
Alpena aut1 Escanaba, Michigan ; Fort Assinnilwine Moii- 
t a m .  

36th .-Fredericton, New Brimswick j Dexter, Maine ; Frank- 
lin, Wiscousin ; Bismnrck, D:iliotn ; Saint Vincent, Miuiiesota. 

ZSth.-Wicklow, Dakota ; Tiwoiito, Ontario; Woodstock, 
Vermout . 

%th.-Kiantone, New Pork. 
3!~th.-Cntawiss:t, Penusyl vnuiw ; Ioui;i, Michigan. 
30th .-Cliarlottetowii, Priuce Edward Island ; Franklin, 

Wisconsin. 
ELECTRICAL PHENOMENA. 

Pike's Peak, CoIora~lo, 18th.-All metallic objects were 
tipped with electric liglit during the moruing. 

Yuma, Qrizotia, 12th and 20th.-The observer experienced 
severe shocks h m  coutact with the anemometer wires to which 
no biittery was attacliecl. 

THUNDER-STORMS. 

Thnnder-storms were reported in the various districts on the 

New Enylnnd.-lSth, 30th. 
followiug dates : 

ilfiddle dtInnticstnles.-5th7 6th, 7th, l l t h ,  Uth ,  17th to 20th, 

South Atlantic &tee.-lst, Sd, 5th, Gth, Sth, 9th, l l t h ,  12th, 

Florida pe)iimuin.-lst, Stl, 10th to 13th, 23d, Sdth, 28th, 

32t1, 33c1, XTth, 35th. 

15t11, lGth, Nth ,  331, 234  Sdth, BGth, SSth, 39th, 30th. 

39tl1, 30th. 
EtastW)L Gt/!f.-lst, 3d, 4th, Gth, 7th, Dth, l l t h ,  12th1 lPth, 

15th, 19th, 2 3 1 ,  23~1, 37th to 30th. 
Wexter)& 01~~.-.3il t n  Ytli, loth, l l t h ,  13th, l l t h ,  15th, 18th, 

Rio Grrinde mlley.--Sth, Gth, SGth, %th, 39th. 
Ohio iwlley n)rtE l'enne~~ee.-ltIi to i th ,  9th to 15th, 19th, Xst, 

Lower Inke.s.-Xh, loth, lltli ,  l X h ,  15th, N t h ,  19th, 27th, 

Qiper lnkes.-4tli, 5th, ith, loth, l l t h ,  13th, l l t h ,  15th, 18th, 

Ezt renie northwest .-9 t Ii , 10 t h , 11 t 11 , 1 7  t 11, SO t h . 
Upper JIia.9issippi zlnlley.-3d to itli ,  9th to lSth, 19th, Slst, 

Nisxoioi ~trlley.-3d, J th ,  Bth, 9th to 13th, ls th ,  !2Oth, Olst, 

Xortheru dope.--Sth, loth,  23t11, 2Oth, 37th to 30th. 
Middle slope.-3d, dtli, 5t11, 9th, l l t h  to 14th, SOth, Hst, 23d, 

h'oiltlieru slope.--.?rl, 5th, 7th, Oth, 13th, Xst, 2Gtl1, 39th. 
LSozithern plnteclzc.--ljth, 3Gth, 38th, 39th. 
NortBeru plateazi.---Sth, 19th, 3ith,  29th. 
Thuntler-storms were also reported from the following state 

Cnl(fornia.-Fort Bidmell, 26th ; San Diego, 3d. 
Utccir.-S;ilt Lake City, 4th. 
The following instsauces of damage by lightning during 

thnutler-storms hare been reported : 
Inclianapolis, Indiana, 6th.-The building of the telephone 

escliange in this city was striick by lightuing at 8 a.  m. The 
tower where the wires centered was complete11 destroyed, en- 
tailing a loss of' 82,500. 

Xew London, Connecticut, 12tth.-During the thunder-storm 
of' this (late, several biiildings mere clamaged by lightniug. 

Dedlinm, Nxss:whusetts, 30th.-A chiuch at this place was 
4truc.k by lightning and damaged to the extent, of $2,400. 

Catnwissa, Peunsglrauia, L'Oth.--h large paper-mill was 
utrnclr by liglitniug and bnrnerl. Over one hunclred cords of 
wood were destroyed. The loss in this \Ticinitmy is estimated at 

19th, Ylht) Y Y d ,  Y3d, 26th to 30th. 

Y B d ,  33d, SGth, X t h ,  Ssth, 30th. 

SSth. 

38d, Yith. 

32d. Y S d ,  Sitll, YStll. 

23~1, YCith, 3itl1, Y%h, 30th. 

%th, SGth, Yith, %MI, 30th. 

and territory not iucluclecl in tlie districts uamed nhore :- 

Illore than $1St,000. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos hare lweu observed in the various districts on 
the following rlatrs: 

%th, Y!ttll.  
NCIP En{/laId.-lst, Sd, loth, 13th, l-ith, l i t h ,  19th, 21~4, 

Mi(7dle Atlantic 8taiax.--Sd, 3d, 5th, Gth, Ctli, 3th, 13th, 18th, 
19th, T ? d ,  Slith, 37t11, 30th. 

A'otlfh dflttntic sttItes.-3d1 dth, Bth, 7th,9th713th to 15th,19tb1 
Y S d ,  24tll. 

Teslerjt Gic!f.--Jcl, 5th, lSth, lW, 18t,h, 32~1, 03~1, 35th, 29th. 
Oliio T'lilley arid Tcn)zessee.-3d, 4th, Gth, 8th to l.ith, l ' i th, 

Lower lakes.-lst,  3d, 3c1, 13th, l T t h ,  IYtb, 31st, 33~1, 25th, 

VI)per Iakea.-lst, Tth, Sth, l l t h ,  13th, 13th, lStli, lSth, 20th, 

Extreme northtccst.-3cll loth, loth, SOth, 24th. 
Ujiper Xississip])i tinlley.-lst, Sd, 4th, Gtli, 9th, l l t h ,  E t h ,  

Jfissouri zdZey.-3d, (ith, lGth to lOth, 24th, 29th. 
JIiddZe Pac(fic.--Sd, 3d, 7th, Sth, lo th ,  l l t h ,  13th to 16th, 

South Pacific.-lst, Scl, Gth, Sth, 15th to  18th, 23d, 27th, 28th. 

Nth ,  19th, P l s t ,  %l, ! M h ,  2GtI1, X t h ,  BSth. 

2Gth. 

33d to !Nth. 

13th, 15th to 3Gth, SStIi, %th, 30th. 

18ti1, 30th, Yitli, 35th 29th. 


